Abstract
Introduction
Introduce the problem. Regional development issues play an important role in the policy agenda of many countries as well as transnational institutions such as the European Union (EU), the OECD or the World Bank. Some of the key reasons for this include; erosion of national borders (EU integration, NAFTA), which creates competition along regional lines in the world market, efforts to ensure social cohesion along with promotion of economic growth, and, lastly, the realization that recent economic growth appears to be increasingly driven by the higher productivity of firms and workers concentrated around a small number of regional poles (Spieza, 2003) . As Lessmann (2009) reports, Slovakia had the highest level of regional inequality among the OECD countries in 5-year averaged period of 1996-2000. Accordingly, regional disparities in Slovakia present a very actual challenge and their understanding is essential for the promotion of regional development policies that would ensure harmonious economic development and improvement of living standards across the country.
Develop the background. Regional development in Europe was the subject of intense academic research in the 1990s. Many studies document income convergence at the level of nations, while regional disparities within the EU member states persist or even grow (Armstrong, 1995; Fagerberg & Verspagen, 1996; Magrini, 1999; Giannetti, 2002) . Geppert and Stephan (2008) further examine this phenomenon and present evidence that European integration stimulates rapid economic development of central regions and thus fosters the catching-up of lagging countries at the national level. This is driven by agglomeration of economic activities i.e. central regions grow faster compared to peripheral regions and consequently regional disparities within these countries tend to increase. Research of regional development in Slovakia is consistent with the above findings as several researchers noticed that rapid economic growth reported at the national level has not diminished regional disparities within the country (Baláž, 2004; Menbere, 2009; Habánik & Koišová, 2011) . Significant regional territorial disparities inside Slovakia reflect rapid socioeconomic and structural changes that the country has experienced over the course of the last two decades as well as long-term historical and geographical conditions of particular regions (flat regions with industrial traditions vs. remote underdeveloped mountain regions). Geographic conditions, population trends, the degree of urban development, the presence of institutions of higher education as well as research capacities are all factors that influence internal readiness and the capacity of regions to absorb future expansion. Any empirical examination of these forces is constrained by the availability of statistical indicators that conform to the criteria of representativeness, verifiability and methodological consistency. Building upon these principles the EU countries agreed on a set of indicators that allow us to quantify and compare regional development along several important dimensions such as sustainable development, social cohesion, social inclusion, economic growth and employment. The complete list is rather extensive as it includes more than forty indicators. Our study builds upon a notion that these indicators carry information that is meaningful for the purpose of regional development analysis as well as for the purpose of the decision-making processes of policy makers. The indicators provide us with the quantitative expression of parameters that are either precisely measured or estimated on the basis of consistent methodology and as such capture and illustrate changes in the development of regions over time. We need to point out that Slovakia only recently harmonized its statistical indicators with the EU standards and, consequently, not all indicators are available over the time span of this study.
State the purpose and rationale background. The purpose of the study is to use a sample of selected socio-economic indicators and to employ different measures of regional disparity in order to provide empirical insights into the current situation of the individual higher territorial units in Slovakia and to conduct time series analysis of their development over the years 2002 through 2010.
Method
Data. The European Union recognizes in its founding document, The Treaty of Rome of 1957, the need to "promote the harmonious development of economic activities throughout the Community". The importance of territorial cohesion has increased along with EU enlargement and most recently the Lisbon Treaty makes territorial cohesion an explicit objective for the future of the Cohesion Policy (European Commission, 2010) . The need to identify less-favored regions resulted in a continuous development in the field of regional statistics in terms of methodology, organization, reach and scope. Slovakia joined these efforts during the EU accession process and the Slovak Statistical Office now serves as a national statistical institute responsible for primary data collection. We use data from Regdat database that is assembled by the Slovak Statistical Office and verified by respective Eurostat units. Examined indicators of regional development are chosen so that they capture both the economical as well the social dimension of regional disparities but for the sake of brevity our study examines only a limited set of key regional development indicators that includes regional gross domestic product (GDP), average monthly wage, foreign direct investments, expenditures on research and development, the unemployment rate and the productive age population as a percentage of the total population. In terms of territorial levels the study follows the Nomenclature of Territorial Units for Statistics (NUTS) standard, more specifically analysis is conducted at the NUTS III classification level as implemented by the Statistical Office of the Slovak Republic in close cooperation with the Eurostat. Data are examined for the time period 2002 through 2010.
Measures of regional disparity. Next we would like to address several methodological issues related to the regional disparity analysis. The theory of inequality indexes was originally developed to measure inequality of income among individuals and to apply this concept for the purpose of measuring regional disparities is not straightforward as there are several possible bases for comparison as well as various measures of disparity. Consistent with Spieza (2003) we use the GDP per capita as our main basis for comparison of regional disparity. To ensure representativeness of our findings we calculate four distinct measures of regional disparity: coefficient of variation, weighted coefficient of variation, Gini coefficient and the Theil index. As Lessmann (2009) points out, the presence of commuting workers distorts the informativeness of the GDP per capita measure. This measure is overestimated in regions with a net inflow of commuting workers and underestimated in those with a net outflow. Therefore we calculate coefficient of variation, our key measure of disparity, for the GDP per capita as well as for two alternative indicators of regional development (regional GDP and gross monthly earnings).
(i) Coefficient of Variation (CV): As stated in Shah and Shankar (2003) the coefficient of variation, as a measure of dispersion around the mean, is one of the most widely used measures of regional disparity in the literature. It is defined as:
, where: CV is the coefficient of variation, y i is the GDP per capita for region i, N is the number of regions and y is the mean GDP per capita. Please note that the mean GDP per capita is not taken as the national mean GDP per capita because it would be inappropriate to use such a population-weighted measure for the denominator and unweighted one for the nominator. Instead we calculate unweighted mean of the GDP per capita as follows: (ii) Weighted Coefficient of Variation (CVw): CV measure assigns equal weight to each region regardless of their size; to make sure that our results are not driven by the changes in the population size of regions in country we also calculate weighted coefficient of variation (CVw) measure: and y i is the value of GDP per capita in region j when ranked from low (y 1 ) to high (y N ) among all regions within a country. The coefficient ranges between 0 (perfect equality: y is the same in all regions) and 1 (perfect inequality: y is nil in all region except one).
(iv) Theil index (THEIL): Finally, following Theil (1967) we use an information or entropy measure of inequality computed as follows:
where; x i is the GDP share of region i and s i is the share of the country's total population in region i. Note that for a country with equal GDP per capita across all regions T takes a value of 0. In case when one region produces the entire GDP, T rises as the population share of this region goes down (Li and Xu, 2008) .
Trend Estimation. We use least-square estimation to test for presence of time-series tendencies in the data assuming model in which measure of regional disparity is a function of a constant intercept, time trend and noise:
Disparity Measure = a + b*time + e t Least square estimation assumes that error terms e t are independently distributed with a normal distribution. We use Shapiro-Wilk statistics to test for normality and Durbin-Watson test to detect autocorrelation of residuals.
Results
Regional disparity development. Slovakia experienced, in 2002 through 2010, a period of rapid economic growth with a GDP per capita increasing by more than 77%. Yet, as Table 1 reports, the pace of growth varied greatly across regions -while the Trnava region enjoyed growth in excess of 99%, the Banska Bystrica region reported growth of less than 52%. The range of the GDP per capita measure increased from 11,229 EUR in 2002 to 22,381 EUR in 2010 i.e. the difference between the most and least developed region has increased by 99.3%. Bratislava, as the capital and largest city in the country, has strengthened its position of the most developed region with a GDP per capita that greatly exceeds the national average (by a factor of 2.41 in 2010). At the opposite end of the spectrum is the least developed and largely rural region of Presov with the GDP per capita of 56.6% of the national average. Table 2 reports values of four alternative measures of regional disparity -CV, CVw, GINI (computed for Regional GDP per capita) and the Theil index (computed for Regional GDP). Casual observation of data in Table 2 indicates that regional disparity seems to be increasing across all four reported measures. Table 3 reports a correlation matrix among measures of regional development disparity. CV, our key measure of disparity, is positively correlated with the other three alternative measures (correlation exceeds 92.5%) and this relationship is statistically significant at a p value of less than 0.03%. Table 4 reports results of the least square estimation of time series trends of regional disparity. Results indicate the presence of a statistically significant increasing trend for variable CV, our key measure of regional disparity. The Durbin-Watson test and Shapiro-Wilk statistics values do not detect any issues with error terms distribution for the least square estimation of this variable. Qualitatively similar results are reported for three alternative measures of regional disparity CVw, GINI 1 and THEIL. Table 5 reports values of CV variables for all socio-economic indicators of regional development included in this study. The measure of CV for GDP per capita, regional GDP and gross monthly earnings has increased and as Table 6 reports, there is a strong positive correlation among these three alternative indicators of regional development. Taken together, the above discussed results corroborate our findings and lead us to conclude that the presented results are robust and not sensitive to a choice of regional disparity measure.
The next section discusses patterns in developments of selected socio-economic indicators that explain regional development divergence across Slovakia and identifies ideas for future research. Foreign direct investment. Foreign direct investment (FDI) as a measure of international capital flows reflects the development and attractiveness of a region to foreign investors. Direct investments are long-term by their nature and as such contribute to a more sustainable economic growth as opposed to high-yield-seeking speculative investors whose activities contributed to excessive investments and subsequent global financial crises (Kordos, 2012) . FDI supported rapid economic growth of the national economy during 2002 through 2010 as the total value of FDI has more than tripled (from 10 597 EUR mil. in 2002 to 37 632 EUR mil in 2010). The massive inflow of foreign investments remained to be concentrated in the region of Bratislava which in 2010 accounted for 68.3% of national FDI. On the other hand, the least developed regions in terms of GDP per capita are also the regions with the smallest FDI inflows as in 2010 region of Presov attracted only 1.3% of national FDI and the region of Banska Bystrica attracted 2.4% of national FDI. As Table 5 Table 5 reports, CV has increased from 0.93 in 2002 to 1.16 in 2010 and the level of disparity seems to be increasing. We conclude that development of regional disparities for this indicator illustrates how forces of agglomeration translate into regional divergence. It is advisable that national policy makers take note of this development and design mechanisms that would direct research grants into regions that are lagging behind in this area.
Productive age population. The percentage of the productive age (15 to 64 years) population is a socio-economic factor of an increasing importance given the negative demographic trends in terms of the aging population and decreasing birth rates. Yet, the total number of the productive age population in the period of 2002 through 2010 increased across all regions and as Table 5 reports, the value of CV decreased from the orig inally low level of 0.022 in 2002 to an even lower value of 0.0139 in 2010. The convergence of CV measure for the productive age indicator is consistent with the convergence of CV measure for the unemployment rate indicator (decreased from 0.32 in 2002 to 0.299 in 2010) as both measures reflect the movement of a productive labor force to more developed regions. Source: Slovak Statistical Office (RegDat), data items "Regional GDP per head" and "Regional Gross Domestic Product" (for Theil index calculation) in EUR at current prices, as per revision released on March 1, 2013. CV, CVw and GINI are computed by authors for "Regional GDP per head", THEIL is computed by authors for "Regional Gross Domestic Product". Source: Slovak Statistical Office (RegDat), data items "Regional GDP per head" and "Regional Gross Domestic Product" (for Theil index calculation) in EUR at current prices, as per revision released on March 1, 2013. CV, CVw and GINI are computed by authors for "Regional GDP per head", THEIL is computed by authors for "Regional Gross Domestic Product". (RegDat) . Following data items are measured in EUR at current prices "Regional GDP per head" (GDP per capita), "Regional Gross Domestic Product" (GDP), "Gross Monthly Earnings" (Gross Earnings), "Foreign Direct Investment" (FDI), "Research and Development Expenditures" (R&D). Productive Population % is computed by authors using data items "Productive Age Population -EU (15-64)" and "Total Population" both measured as of July 1. Unemployment is data item "Unemployment rate as per per labor force sample survey". 
Discussion
Our analysis provides statistically robust evidence that regional disparities in Slovakia significantly increased over the period 2002 through 2010. The rapid economic growth at the national level in the country as a whole, which converges towards EU standards, is mainly due to the development of Bratislava agglomeration, while other more rural regions are lagging behind. This result is consistent with Geppert and Stephan (2008) who argue that the growth performance of metropolitan areas compared to rural regions tends to improve during periods of relatively strong national growth and vice versa. Variation in the CV values for demographic indicators is relatively minor i.e. there is some migration of people out of underdeveloped regions to more developed areas with more jobs and higher wage rates but the overall level of migration is not high enough to quicken the process of convergence as predicted by Barro and Sala-i-Martin (1991) . The relatively slow inflow of the workforce into more developed regions is partially due to high housing costs and partially reflects cultural bias against non monetary costs of familiarizing oneself with new jobs and surroundings or the psychic costs of leaving acquaintances. Incentives to move in terms of wage differential are strongest for high-income sectors, white collar activities and highly educated graduates workforce disproportionally concentrated in the capital of Slovakia. As the model developed by Duranton and Puga (2005) predicts, Slovakia experienced a shift in urban structure over the last decade, from a configuration where cities specialise by sector and host integrated headquarters and production plants, to a configuration where cities specialise by function, with headquarters from different sectors and business services clustered in the capital and production plants from each sector clustered in smaller peripheral cities. Agglomeration, the preference of highly-skilled labor for urban areas and a shift towards functional urban specialization are all factors that contribute to the increasing prominence of the most developed Bratislava region as region of choice for foreign direct investors and R&D intensive businesses. Consequently, Slovakia remains a relatively homogenous country in terms of the availability of a productive-age population across its regions but strong disparities prevail across those regions in terms of their ability to attract foreign direct investments and R&D activities.
